Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; R factor = 0.036; wR factor = 0.080; data-to-parameter ratio = 14.7.
In the title compound, C 12 H 14 N 2 2+ Á2Cl À , the 4,4 0 -dimethyl-2,2 0 -bipyridinium cation is essentially planar (r.m.s. deviation for all non-H atoms = 0.004 Å ) and is located on a crystallographic inversion centre. The cations and chloride anions lie in planes parallel to (111) and are connected by N-HÁ Á ÁCl and C-HÁ Á ÁCl hydrogen bonds.
Related literature
For related literature, see: Eckensberger (2006) ; Scheibitz et al. (2005) . For structures containing the 4,4 0 -dimethyl-2,2 0 -bipyridinium cation, see: Linden et al. (1999) ; Willett et al. (2001) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Recently, we have synthesized the dimeric diferrocenylboryl cation I (see Fig. 3 ) (Scheibitz et al., 2005) . Now we are interested to prepare the cationic dinuclear complex with a pentamethylcyclopentadienyl ring III. In an attempt to synthesize III from II (Eckensberger, 2006) and 4,4'-dimethyl-2,2'-bipyridine, we obtained the title compound as a by-product. X-ray quality crystals were grown from CD 3 CN in an NMR tube at ambient temperature.
The title compound crystallizes with one formula unit in the unit cell. The cation is located on a crystallographic inversion centre. It is essentially planar (r.m.s. deviation for all non-H atoms 0.004 Å). The chloride anions deviate by just 0.072 (3) Å from this plane. These planes are parallel to the (111) plane. In a plane, cations and anions are connected by N-H···Cl and C-H···Cl hydrogen bonds (Fig. 2) .
In an attempt to synthesize complex III (Eckensberger, 2006) from II (0.156 g, 0.32 mmol) with 4,4'-dimethyl-2,2'-bipyridine (0.065 g, 0.35 mmol) in 5 ml acetonitrile, the title compound was obtained as a by-product. X-ray quality crystals were grown from CD 3 CN in an NMR tube at ambient temperature after several days.
Refinement
H atoms were geometrically positioned with C aromatic -H = 0.95 Å and C methyl -H 0.98 Å, and refined using a riding model with U iso (H) = 1.2 U eq (C) or 1.5 U eq (C methyl )]. The methyl group was allowed to rotate about its local threefold axis. The H atom bonded to N was freely refined. Figures   Fig. 1 . Perspective view of the title compound with the atom numbering scheme; displacement ellipsoids are at the 50% probability level; H atoms are drawn as small spheres of arbitrary radii. Hydrogen bonds are drawn as dashed lines. Symmetry operator for generating equivalent atoms: 1 -x, 1 -y, 1 -z. Symmetry codes: (ii) −x+2, −y, −z+1; (i) −x+1, −y+1, −z+1.
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